VIIT1.3.3-ASSIM END OF OPERATI ONS TO BE RE- EXECUTED BY ASSI M LATOR
OPERATI ON

ldentifier: ASSIM

Oper ati on Nunber : 50

Devel oped By: Riverside Technol ogy, Inc.

Paranmeter Array: The FORTRAN identifier used for the paraneter array
for this Operation is PO

The contents of the PO array are:

Posi tion Contents

1 Operati on versi on numnber

2-6 General information

7-8 Assim |l ator paranetric identifier
9 Nunmber of subareas within basin

10 Nunmber of days per discharge interval

11 Nunmber of days per precipitation interval

12 Wei ght coefficient for discharge

13 Wei ght coefficient for precipitation

14 Wei ght coefficient for states

15-16 Observed discharge time series identifier
17 Observed discharge data type

18- 19 Si mul at ed di scharge time series identifier

20 Si mul at ed di scharge data type

21 Maxi mum nunber of iterations for optim zer

22 Delta value for optinizer

23 Mninmumcriteria value for optimzer

24 Pointer to a list of rainfall/runoff Operation types
25 Pointer to a list of rainfall/runoff Operation

identifiers
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Posi tion Cont ents

26 Pointer to a |list of PO arrays for rainfall/runoff
nodel s

27 Pointer to a list of GO arrays for rainfall/runoff
nodel s

28 Pointer to a list of KP TS identifiers

29 Pointer to a list of basin weights for precipitation

30 Pointer to a list of basin weights for states

31 Pointer to a list of |lower boundaries for Kp

32 Pointer to a list of upper boundaries for Kp

33 Pointer to a list of state options

34 Pointer to a list of |lower boundaries for Ks (depends

on state options)

35 Pointer to a list of upper boundaries for Ks (depends
on state options)

36 Pointer to a list of on/off sw tches for states
(depends on state options)

37-40 Unused

Subr outi nes Nanes and Functi ons:

Subr outi ne Function

Pl N50 Read i nput cards and stores values in PO array
PRP50 Print information from PO array

EX50 Execute the Operation

PUC50 Punch information from PO array

TAB50 Make entry into the Operations Table

FCAL50 Cal cul ate the entire objective val ue

FQCL50 Cal cul ate the portion of the objective function

related to discharge

FPCL50 Cal cul ate the portion of the objective function
related to precipitation

FSCL50 Cal cul ate the portion of the objective function
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Subr out i ne

Functi on

LDRV50

OBJF50

VDPR50

VDST50

OPMK50

AUG50

SCRB50

PRSN50

NPRS50

SVRN50
SMTS50
NVBQE0

BKPS50
NVZES0
UPKP50
UPKS50

related to soil moisture states

Execut e Operations contained within the assiml ator
| oop

Call routines to nmodify precipitation and states and
then cal cul ates the objective val ue

Modi fy precipitation used by rainfall/runoff nodel in
D array by a multiplier

Modi fy states used by rainfall/runoff nodel in C array
by a multiplier

Rosenbrock optinmization routine to obtain optinmal Kp
and Ks val ues

Used by OPMK50 to search for 'best' solutions

Check stopping conditions for Rosenbrock optinization
routine

Perform sensitivity analysis to determ ne ‘best’
preci pitation basin/period weights

Load precipitation weights if precipitation analysis
is not perforned

Save val ues of Ks and Kp
Modify a given tinme series by a nultiplier

Cal cul ate the nunber of mssing values in a tine
series and returns the average val ue

Bundl e values of Kp and Ks into one array
Normal i ze an array of val ues
Update the Kp tinme series

Update the Ks values in the ASSM paraneter record

Subrouti nes PRP50 and PUC50 have the standard argunent lists for
these subroutines as given in Section VIII. 4. 3.
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SUBROUTI NE PI N50 (P, MP, PO, LEFTP, | USEP)

Function: Reads input cards and stores values in PO array.

Arqunent List:

Cont ai ns assin | ator
paranmeters and ot her

Space left in P array for use

I nput/

Vari abl e Qut put Type Dinension Description
P I nput R4 P Par ameter array
(Y | nput | *4 1 Size of P array
PO Qutput R4 Variable

i nformation
LEFTP I nput 1 *4 1
| USEP Qutput 1*4 1
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SUBROUTI NE TAB50 (P, MP, TO, LEFT, | USET, NXT, LPQO, PO, TS, MI'S, NWORK, NDD.

LWORK, | DT)
Function: Operations Table entry routine for Operati on ASSI M
Argunment List:
I nput/

Vari abl e Qut put Type Dinension Description

P I nput R4 P Par ameter array

(Y I nput | *4 1 Size of P array

TO Qutput R4 Variable A real array used to store the
Operations table entries for
the assimlator Operation

LEFT | nput | *4 1 An integer Variable which
i ndi cat es how rmuch space in
the T array is left

| USET Qutput 1*4 1 An integer Variable which
i ndi cat es how nmuch space in
the T array is used by the
Assimi | ator Operation

NOT | nput | *4 1 An integer Variable which is
the starting location of the
TO array in the T array

LAO | nput | *4 1 An integer Variable which is
the starting |ocation of the
PO array in the P array

PO | nput R*4 Variable A real array used to store al
of the paraneters and ot her
i nformation for the Operation

TS I nput R4 Variable A real array which contains
information on all time series
used by this segnent

I TS | nput | *4 1 The dinmension of the TS array

WORK | nput | *4 1 The first location in the D
array available for use as
wor ki ng space

NDD | nput | *4 1 The maxi mum nunber of days of
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I nput/

Vari abl e Qut put Type Dinension Description

WORK Qutput 1*4 1 Si ze of the work space needed
by the assimlator. Includes
both the size needed by the
assinmlator Operation and the
maxi mum si ze of all Operations
contai ned within the
assinmilator |oop

| DT Qutput 1*4 1 The conputational tine

interval for the assim/l ator
Operati on

Operation Table Array: The contents of the TO array are:

Posi tion

1

2

o b

6+BASI NS

6+BASI NS* 2

6+BASI NS* 3

6+BASI NS* 4

7+BASI NS* 4

8+BASI NS* 4

8+BASI NS* 5

03/ 05/ 2002

Description

Operati on Number

A pointer indicating where in the T array the entry
for the next Operation to be executed begins

Starting position of the PO array
Starting position of the CO array
Nunmber of sub-basins

Array of pointers to rainfall/runoff rain plus nelt
time series

Array of time steps for rainfall/runoff rain plus
melt time series

Array of pointers to rainfall/runoff rain plus nelt
tinme series PO positions

Array of pointers to rainfall/runoff rain plus nelt
tinme series CO positions

Pointer to location of sinmulated discharge tine
series

Pointer to |l ocation of observed di scharge tine
series

Array of pointers to Kp time series

Pointer to starting location in D array which may
be used for work space
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SUBROUTI NE EX50 (P, MP, C, MC, T, MT, TS,
WP_B, WP_B_PRD, W5_B,
RKSMAX, T STNF, QS, QO, | P
MP2TS, | P_RRPO, | P_RRCO, ROPTY,

MT'S, D, MD, | HZERO, PO, | P_PR, | PR_I DT,
RKPM N, RKPMAX, | ST_OP, RKSM N,

KP, RKPKS, | X, XN, XV, RKPCLD,
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TEMPTS, TEMP2TS, TE
ROPI D, ARRAY, | TSI ZE)
Function: Executes Operation ASSI M
Argunment List:
I nput/
Vari abl e Qut put Type Dinension Description
P I nput R4 P Parameter array
VP I nput | *4 1 Size of P array
C Bot h R* 4 MC Carryover array
MC I nput | *4 1 Size of C array
T | nput R* 4 Mr Operations Tabl e array
Mr I nput | *4 1 Size of T array
TS I nput R4 I TS Time series array
I TS I nput | *4 1 Si ze of TS array
D Bot h R* 4 VD Tine series data array
VD I nput | *4 1 Si ze of D array
| HZERO | nput | *4 1 Zero hour of run
PO I nput R*4 Variable Starting position in the P
array for the assinilator
paraneter array
| P_PR | nput I*4 Variable Array of pointers to the MAP
precipitation tinme series in
the D array
| PR_I DT | nput I*4 Variable Array of tine intervals
corresponding to the MAP tinme
series in IP_PR
WP_B - R*4 Variable Array of precipitation basin
wei ght s
WP_B PRD - R*4 Variable Array of precipitation weights
(one per basin per period)
W5_B - R*4 Variable Array of state basin weights
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I nput/

Vari abl e Qut put Type Dinension Description

RKPM N - R4 Variable Array of Kp m ninml val ues

RKPMAX - R*4 Variable Array of KP maxi num val ues

| ST_OP - I*4 Variable Array of state options

RKSM N - R4 Variable Array of Ks mniml values

RKSMAX - R*4 Variable Array of Ks maxi num val ues

| STNF - I*4 Variable Array of state on/off val ues

Qs I R*4 Variable Sinulated discharge data

QO I R*4 Variable Observed discharge data

| P_KP I I*4 Variable Array of pointers to the KP
tine series in D array

RKPKS - R*4 Variable Array which contains KP and KS
vari abl es

I X - I*4 Variable Order of optimzed paraneters

XN - R*4 Variable Array of niniml val ues
corresponding to RKPKS

XV - R*4 Variable Array of maxi mum val ues
corresponding to RKPKS

RKPOLD - R4 Variable Initial basin KP val ues at
subroutine execution

TEMPTS - R4 I TSIZE A two-di mensi on work array
used by the optim zation
routine

TEMP2TS - R4 I TSIZE A two-di mensi on work array
used by optimn zation routine

| P_RRPO I I*4 Variable An array of pointers to the
rainfall/runoff PO arrays

| P_RRCO I I*4 Variable An array of pointers to the
rainfall/runoff CO arrays

ROPTY - R4 Variable Array of rainfall/runoff
Oper ati on names

ROPI D - R4 Variable Array of rainfall/runoff
Operation identifiers

ARRAY - R* 4 100 Wor k array
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I nput/
Vari abl e Qut put Type Dinension Description

| TSI ZE | | *4 1 Di rensi on of TEMP2TS and
TEMPTS array
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REAL FUNCTI ON FCAL50 (QS, QO NDAYS, WQ, NDQ_PER_PRD, NQ_PRDS, | START,
QAVE, RKPKS, NBASI NS, NPR_PRDS, RKPOLD, WP_B_PRD,
WP, W5_B, W5, | ST_OP, FQ, FPFS)

Function: Calculates the entire objective val ue.

Arqunent List:

Si mul at ed di scharge tine

Observed discharge time series

Total nunmber of days in run

Nunmber of days per discharge

Nunmber of di scharge peri ods

Aver age value of observed
di scharge over run period

Array contai ning Kp and Ks

Nunber of sub-basins

Nunmber of precipitation

Array of initial Kp val ues

Array of precipitation weights
(one per basin per period)

Wei ght for precipitation term
of objective function

Wei ght for state term of

Array of state weights (one

I nput/
Vari abl e Qut put Type Dinension Description
Qs | nput R4 Variabl e
series
QO | nput R4 Variabl e
NDAYS | nput | *4 1
peri od
WQ | nput R* 4 1 Di schar ge wei ght
NDQ PER PRD | nput | *4 1
peri od
NQ_PRDS I nput | *4 1
| START I nput | *4 1 Starting day index
QAVE | nput R4 1
RKPKS | nput R4  Variabl e
val ues
BASI NS I nput | *4 1
NPR_PRDS | nput | *4 1
peri ods
RKPOLD | nput R4  Variable
WP_B PRD | nput R*4 Variabl e
WP I nput R4 1
W6 I nput R* 4 1
obj ective function
W5_B I nput R4 Variabl e
per basin)
| ST_OP I nput I*4 Variable
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I nput/

R* 4 1 Val ue of precipitation term of

Vari abl e Qut put Type Dinension Description

FQ Qutput R4 1 Val ue of discharge term of
obj ective function

FP Qut put
obj ective function

FS Qutput R4 1 Val ue of state term of

03/ 05/ 2002
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REAL FUNCTI ON FQCL50 (QS, QO, NDAYS, WQ, NDQ PER_PRD, NQ PRDS, | START, QAVE)

Function: Calcul ates the discharge portion of the objective

functi on.

Arqunent List:

Si mul at ed di scharge tine

Observed discharge time series

Total nunmber of days in run

Nunmber of days per discharge

Nunmber of di scharge peri ods

I nput/
Vari abl e Qut put Type Dinension Description
Qs | nput R4 Variabl e
series
QO | nput R*4 Vari abl e
NDAYS | nput | *4 1
peri od
WQ | nput R* 4 1 Di schar ge wei ght
NDQ PER PRD | nput | *4 1
peri od
NQ_PRDS I nput | *4 1
| START I nput | *4 1 Starting day index
QAVE | nput R4 1
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REAL FUNCTI ON FPCL50 (RKPKS, NBASI NS, NPR_PRDS, WP_B_PRD, RKPOLD, WP)

Functi on:
functi on.

Arqunent List:

Cal cul ates the precipitation portion of the objective

Array contai ning Kp and Ks

Nunber of sub-basins

Nunmber of precipitation

Array of precipitation
wei ghts (one per basin per

Array of initial Kp val ues

I nput/

Vari abl e Qutput Type Dinmension Description
RKPKS | nput R4 Variabl e

val ues
BASI NS I nput I*4 Variable
NPR_PRDS | nput | *4 1

peri ods
WP_B PRD | nput R*4 Variabl e

peri od)
RKPOLD | nput R4 Variabl e
WP I nput R4 1
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REAL FUNCTI ON FSCL50 ( NBASI NS, NPR_PRDS, RKPKS, W&_B, W5, | ST_OP)

Function: Calculates the state portion of the objective function.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

RKPKS | nput R*4 Variable Array containing Kp and Ks
val ues

W5_B I nput R*4 Variable Array of state weights (one
per basin)

W6 I nput R4 1 Wei ght for state term of
obj ective function

| ST_OP I nput I*4 Variable Array of state options
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SUBROUTI NE LDRV50 (P, M, C, MC, T, MI, TS, MTS, D, MD, | HZERO)

Function: Executes the Operations in the assinilator |oop.

Arqunent List:

Si ze of paraneter array

Si ze of carryover array
Operations table array

Si ze of Operations table array

Size of time series array
Tine series data array

Size of time series data array

I nput/
Vari abl e Qut put Type Dinension Description
P I nput R4 P Par ameter array
MP Input 1*4 1
C Bot h R* 4 MC Carryover array
MC Input 1*4 1
T I nput R4 MT
MT Input 1*4 1
TS I nput R4 I TS Time series array
I TS I nput 1 *4 1
D Bot h R4 MD
ND Input 1*4 1
| HZERO | nput | *4 1 Zero hour of run
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SUBROUTI NE OBJ50 ( VALUE, NBASI NS, NPR_PRDS, NDP_PER _PRD, | P_PR, | PR_I DT,
D, RKPKS, | ST_OP, I STNF, C, | P_RRCO, QS, QO, NDAYS, W),
NDQ_PER_PRD, NQ_PRDS, | START, QAVE, RKPOLD, WP_B_PRD, WP,
W5_B, W5, P, MP, MC, T, MI, TS, MT'S, MD, | HZEROQ, | P_RRPO)
Function: Calls routines to nodify precipitation and states and then
cal cul ates obj ective val ue.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

VALUE Qutput R4 1 Val ue of objective function

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

| P_PR | nput I*4 Variable Array of pointers to the MAP
precipitation tinme series in D
array

| PR_I DT | nput I*4 Variable Array of tine intervals
corresponding to the MAP time
series in IP_PR

D Bot h R* 4 VD Tine series data array

RKPKS | nput R4 Variable Array of Kp and Ks val ues

| ST_OP I nput I*4 Variable Array of state options

| STNF I nput |*4 Variable Array of state on/off val ues

C Bot h R* 4 MC Carryover array

| P_RRCO | nput I*4 Variable Array of pointers to the
rainfall/runoff CO arrays

Qs Bot h R*4 Variable Sinulated discharge tine
series

QO | nput R*4 Variable Observed discharge time series

NDAYS | nput | *4 1 Number of days or run period

WQ | nput R* 4 1 Wei ght of discharge termin
obj ective function

NDQ_PER PRD | nput | *4 1 Nunmber of days per discharge
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I nput/

Vari abl e Qut put Type Dinension Description
peri od

NQ_PRDS I nput | *4 1 Nunmber of di scharge peri ods

| START | nput | *4 1 Starting day index

QAVE | nput R* 4 1 Aver age value of observed
di scharge over run period

RKPOLD | nput R4 Variable Array of initial Kp val ues

WP_B PRD | nput R*4 Variable Array of precipitation weights
(one per basin per period)

WP | nput R* 4 1 Wei ght for precipitation term
of objective function

W5_B I nput R*4 Variable Array of state weights (one
per basin)

W6 I nput R4 1 Wei ght for state term of
obj ective function

P I nput R4 P Par ameter array

(Y I nput | *4 1 Size of P array

MC I nput | *4 1 Size of C array

T | nput R* 4 Mr Operations Table array

Mr I nput | *4 1 Size of T array

TS I nput R4 I TS Time Series array

I TS I nput | *4 1 Si ze of TS array

VD I nput | *4 1 Si ze of D array

| HZERO | nput | *4 1 Zero hour of run

| P_RRPO | nput I*4 Variable Array of pointers to the

rainfall/runoff PO array
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SUBROUTI NE MDPR50 ( NBASI NS, NPR_PRDS, NDP_PER_PRD, | P_PR, | PR_I DT, D
RKPKS, | NV)

Function: Mddifies precipitation used by rainfall/runoff nodel in D
array by a nultiplier.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

BASI NS | nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

| P_PR | nput I*4 Variable Array of pointers to the MAP
precipitation tinme series in D
array

| PR_I DT | nput I*4 Variable Array of tine intervals
corresponding to the MAP tinme
series in IP_PR

D Bot h R* 4 VD Tine series data array

RKPKS | nput R4 Variable Array of Kp and Ks val ues

I NV | nput | *4 1 Modi fy precipitation flag
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SUBROUTI NE MDST50 ( NBASI NS, | ST_OP, | STNF, C, | P_RRCO, NPR_PRDS, RKPKS,
| P_RRPQ, P, I NV)

Function: Mdifies states used by rainfall/runoff nodel
by a multiplier.

in C array

Argunment List:
I nput/

Vari abl e Qut put Type Dinension Description

BASI NS | nput | *4 1 Number of sub-basins

| ST_OP I nput I*4 Variable Array of state options

| STNF I nput |*4 Variable Array of state on/off val ues

C Bot h R* 4 MC Carryover array

| P_RRCO | nput I*4 Variable Array of pointers to the
rainfall/runoff CO arrays

NPR_PRDS | nput | *4 1 Number of sub-basins

RKPKS | nput R*4 Variable Array of Kp and Ks val ues

| P_RRPO | nput I*4 Variable Array of pointers to the
rainfall/runoff PO arrays

P I nput R4 P Par ameter array

I NV | nput | *4 1 Fl ag variable on whether to

nodi fy states by Ks or 1/Ks
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SUBROUTI NE OPMK50 ( NB, X, AB, ZB, M MOPT, DELTF, VALUEF, | X, XN, XV, NBASI NS,

NPR_PRDS, NDP_PER PRD, | P_PR, | PR_| DT, D_A, | ST_CP, | STNF,
C_A, | P_RRCO GS, QO, NDAYS, WQ, NDQ_PER_PRD, NQ PRDS,
| START, QAVE, RKPOLD, WP_B PRD, WP, WS_B, WS, P_A,
MP, MC, T_A, MI, TS, MTS, MD, I HZERO, | P_RRPO, | TSI ZE)

Functi on: Rosenbrock optim zation routine to obtain optiml Kp and
Ks val ues.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

NB | nput | *4 1 Nunmber of val ues in RKPKS
array

X Bot h R*4 Variable Values in RKPKS optimzed on

AB - R* 4 | TSI ZE  Two-di mension work array

ZB - R* 4 | TSI ZE  Two-di mension work array

M Qutput 1*4 1 Nunmber of iterations run in
optim zer

MOPT | nput | *4 1 Maxi mum nunber of iterations
in optimzer

DELTF | nput R* 4 1 M ni mrum al | owed change
st oppi ng condition

VALUEF | nput R* 4 1 Criteria value at which
optim zer will stop

I X | nput I*4 Variable Order of optimzed paraneters

XN | nput R*4 Variable Array of niniml val ues
corresponding to RKPKS

XV | nput R*4 Variable Array of maxi mum val ues
corresponding to RKPKS

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

| P_PR | nput I*4 Variable Array of pointers to the MAP

precipitation tinme series in D
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I nput/

Vari abl e Qut put Type Dinension Description
array
| PR_I DT | nput I*4 Variable Array of tine intervals

corresponding to the MAP tinme
series in IP_PR

DA Bot h R* 4 VD Tine series data array

| ST_OP I nput I|*4 Variable Array of state options

| STNF I nput |*4 Variable Array of state on/off val ues

CA Bot h R* 4 MC Carryover array

| P_RRCO | nput I*4 Variable Array of pointers to the
rainfall/runoff CO arrays

Qs Bot h R*4 Variable Sinulated discharge tine
series

QO | nput R*4 Variable Observed discharge time series

NDAYS | nput | *4 1 Total nunmber of days in run
peri od

W0 | nput R* 4 1 Di schar ge wei ght

NDQ_PER PRD | nput | *4 1 Nunmber of days per discharge
peri od

NQ_PRDS I nput | *4 1 Nunmber of di scharge peri ods

| START I nput | *4 1 Starting day index

QAVE | nput R* 4 1 Aver age value of observed
di scharge over run period

RKPOLD | nput R*4 Variable Array of initial Kp val ues

WP_B PRD | nput R*4 Variable Array of precipitation weights

(one per basin per period)

WP | nput R* 4 1 Wei ght for precipitation term
of objective function

W5_B I nput R*4 Variable Array of state weights (one
per basin)

W6 I nput R4 1 Wei ght for state term of
obj ective function

P_A I nput R4 P Par ameter array
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I nput/

Operations Tabl e array

Size of time series array
Size of time series data array
Initial hour or run

Array of pointers to the
rainfall/runoff PO arrays

Vari abl e Qut put Type Dinension Description

VP I nput | *4 1 Size of P array
MC I nput | *4 1 Size of C array
TA Input R4 1

Mr I nput | *4 1 Size of T array
TS I nput R4 I TS Time series array
I TS I nput 1 *4 1

D Input 1*4 1

| HZERO I nput 1 *4 1

| P_RRPO | nput I *4 Variable

| TSI ZE I nput 1 *4 1
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SUBROUTI NE AUG50 (H, NB, X, ZB, AB, L, | X, XN, XV, | TSI ZE)

Function: Called by OPMK50 to search for the 'best' solutions.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

H | nput R* 4 1 I nput multiplier

NB | nput | *4 1 Nunmber of val ues in RKPKS
array

X Bot h R*4 Variable Values in RKPKS optimzed on

ZB Bot h R*4 Variable Two-dinmension work array

AB Bot h R*4 Variable Two-dinmension work array

L | nput | *4 1 Array subscri pt

I X - I*4 Variable Order of optimzed paraneters

XN - R*4 Variable Array of niniml val ues
corresponding to RKPKS

XV - R*4 Variable Array of maxi mum val ues
corresponding to RKPKS

I TSI ZE I nput | *4 1 Si ze of TEMP2TS array

03/ 05/ 2002

VII1.3.3-ASSI M 23 rfs: 833assi m wpd



SUBROUTI NE SCRB50 (NB, X, F1, | CS, M MOPT, DELTF, VALUEF, STORE)

Function: Checks stopping conditions for Rosenbrock optim zation

routine.

Arqunent List:

Nunmber of elenments in X array

Current objective val ue
St oppi ng condi tion variabl e
Current iteration nunber

Maxi mrum nunber of iterations

M ni rum al | owed change

Criteria value at which
optim zer will stop

I nput/
Vari abl e Qut put Type Dinension Description
NB I nput 1 *4 1
X | nput R*4 Variable RKPKS array
F1 Input R4 1
I CS Bot h 1 *4 1
M Input 1*4 1
MOPT I nput 1 *4 1 _ m
in optim zer
DELTF I nput R4 1
st oppi ng condition
VALUEF I nput R4 1
STORE Bot h R4 1
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SUBROUTI NE PRSN50 (P, MP, C, MC, T, MT, TS, MTS, D, MD, | HZERO, QS, QO, NDAYS, W\Q
NDQ PER_PRD, NQ PRDS, | START, NBASI NS, NPR_PRDS, | P_PR
| PR_|I DT, NDP_PER_PRD, WP_B, WP_B_PRD, QAVE)

Function: Performs sensitivity analysis to deternine *best’
preci pitation basin/period weights.

Arqunent List:

Operations Tabl e array

Size of time series array

Tine series data array

Size of time series data array
Hour zero of run period

Si mul at ed di scharge tine

Observed discharge time series

Total nunmber of days in run

Nunmber of days per discharge

Nunmber of di scharge peri ods

Nunber of sub-basins

I nput/

Vari abl e Qut put Type Dinension Description
P I nput R4 P Par ameter array
VP I nput | *4 1 Size of P array
C I nput R4 MC Carryover array
MC I nput | *4 1 Size of C array
T I nput R4 MT
Mr I nput | *4 1 Size of T array
TS I nput R4 I TS Time series array
I TS I nput 1 *4 1
D I nput R4 MD
ND Input 1*4 1
| HZERO I nput 1 *4 1
Qs Bot h R*4 Variabl e _

series
QO | nput R4  Variabl e
NDAYS I nput 1 *4 1

peri od
WQ | nput R* 4 1 Di schar ge wei ght
NDQ_PER _PRD I nput 1 *4 1

peri od
NQ_PRDS I nput 1 *4 1
| START I nput | *4 1 Starting day index
BASI NS I nput 1 *4 1
NPR_PRDS I nput 1 *4 1
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I nput/

Array of pointers to the MAP
precipitation tinme series in D

Array of time intervals
corresponding to the MAP time

precipitation period

Array of precipitation basin

Array of precipitation weights
(one per basin per period)

Vari abl e Qut put Type Dinension Description
peri ods
| P_PR | nput I *4 Variable
array
| PR_I DT | nput I*4 Variable
series in IP_PR
NDP_PER _PRD | nput | *4 1 Nunmber of days per
WP_B | nput R4 Variabl e
wei ght s
WP_B PRD Qutput R4 Variable
QAVE I nput R4 1
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SUBROUTI NE NPRS50 (WP_B, WP_B_PRD, NBASI NS, NPR_PRDS)

Function: Loads precipitation weights if precipitation sensitivity
anal ysis is not perfornmed.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

WP_B | nput R*4 Variable Array of precipitation basin
wei ght s

WP_B PRD Qutput R4 Variable Array of precipitation weights
(one per basin per period)

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation

peri ods
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SUBROUTI NE SVRN50 ( VALUE, NBASI NS, NPR_PRDS, NDP_PER_PRD, | P_PR

| PR_I DT, D, RKPKS, | ST_OP, | STNF, C, | P_RRCO, QS, QO
NDAYS, WQ, NDQ_PER_PRD, NQ_PRDS, | START, QAVE, RKPOLD,
WP_B_PRD, WP, W§_B, WS, P, VP, MC, T, MT, TS,

MTS, MD, | HZERO, I P_RRPO, | AWARN, ARRAY, ASSM D)
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Function: Saves values of Kp and Ks.
Argunment List:
I nput/

Vari abl e Qut put Type Dinension Description

VALUE Qutput R4 1 Val ue of objective function

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

| P_PR | nput I*4 Variable Array of pointers to the MAP
precipitation tinme series in D
array

| PR_I DT | nput I*4 Variable Array of tine intervals
corresponding to the MAP time
series in IP_PR

D Bot h R* 4 VD Tine series data array

RKPKS | nput R4 Variable Array of Kp and Ks val ues

| ST_OP I nput I|*4 Variable Array of state options

| STNF I nput I|*4 Variable Array of state on/off sw tches

C Bot h R* 4 MC Carryover array

| P_RRCO | nput I*4 Variable Array of pointers to the
rainfall/runoff CO arrays

Qs Bot h R*4 Variable Sinulated discharge tine
series

QO | nput R*4 Variable OCbserved discharge time series

NDAYS | nput | *4 1 Total nunmber of days in run
peri od

WQ | nput R* 4 1 Di schar ge wei ght
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I nput/

Vari abl e Qut put Type Dinension Description

NDQ_PER PRD | nput | *4 1 Nunmber of days per discharge
peri od

NQ_PRDS I nput | *4 1 Nunmber of di scharge peri ods

| START I nput | *4 1 Starting day index

QAVE | nput R* 4 1 Aver age value of observed
di scharge over run period

RKPOLD | nput R*4 Variable Array of initial Kp val ues

WP_B PRD | nput R*4 Variable Array of precipitation
wei ghts; one per basin period

WP | nput R* 4 1 Wei ght for precipitation term
of objective function

W5_B I nput R*4 Variable Array of state weights (one
per basin)

W6 I nput R4 1 Wei ght for state term of
obj ective function

P I nput R4 P Par ameter array

(Y I nput | *4 1 Si ze of P array

MC I nput | *4 1 Size of C array

T | nput R* 4 Mr Operations table array

Mr I nput | *4 1 Size of T array

TS I nput R4 I TS Time series array

I TS I nput | *4 1 Size of time series array

VD I nput | *4 1 Size of time series data array

| HZERO | nput | *4 1 Zero hour of run

| P_RRPO | nput I*4 Variable Array of pointers to the
rainfall/runoff PO arrays

I AWARN | nput | *4 1 Fl ag i ndicating whether to
wite ASSMrecord

ARRAY | nput R*4 Variable Array containi ng ASSM
paranetric data

ASSM D I nput Ad 2 Assim | ator paranetric
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rfs:833assi m wpd



I nput/
Vari abl e Qut put Type Dinension Description
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SUBROUTI NE SMIS50 (D, |1_PR, 1 _I DT, MULT, PRD_NUM NDP_PER_PRD, NPR_PRDS)

Function: Mdifies a precipitation tinme series by a nultiplier.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

D | nput R* 4 VD Tine series data array

I _PR | nput | *4 1 Pointer to a sub-basin
precipitation tinme series in D
array

| _I1DT | nput | *4 1 Tinme interval for
precipitation tinme series in D
array

MULT | nput R* 4 1 Mul tiplier to use on
precipitation

PRD_NUM | nput | *4 1 The period of which the
multiplier is being applied

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

NPR_PRDS | nput | *4 1 Number of sub-basins
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SUBROUTI NE NMSQ50 ( QO, | START, | END, NM SS_Q_DAYS, QAVE)

Function: Cal cul ates the nunber of m ssing values in the observed

di scharge tinme series.
nm ssing days.

Arqunent List:

Al so returns the average value of all non-

Observed discharge time series

Nunmber of days with nissing
val ues in observed di scharge

I nput/
Vari abl e Qut put Type Dinension Description
QO | nput R4 Variabl e
| START I nput | *4 1 Starting day index
| END | nput | *4 1 Endi ng day i ndex
NM SS_Q DAYS Qutput [*4 1
time series
QAVE Qut put R4 1
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SUBROUTI NE BKPS50 ( NBASI NS, | START, NPR_PRDS, NDP_PER_PRD, D, | P_KP, RKPKS,
I PR_EX_DAYS, RKPM N, RKPMAX, RKSM N, RKSMAX, NSI ZE,
I ST_OP, | X, XN, XV, RKPOLD, ARRAY)

Function: Bundles values of Kp and Ks into one array.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

BASI NS I nput | *4 1 Number of sub-basins

| START I nput | *4 1 Starting day index

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

D | nput R* 4 VD Tine series data array

| P_KP | nput I*4 Variable Array of pointers to the KP
tine series in D array

RKPKS Qutput R4 Variable Array of Kp and Ks val ues

| PR_EX_DAYS | nput | *4 1 Nunmber of extra days in | ast
precipitation period

RKPM N | nput R*4 Variable Array of Kp m ninml val ues

RKPMAX | nput R*4 Variable Array of KP maxi num val ues

RKSM N | nput R4 Variable Array of Ks mniml values

RKSMAX | nput R*4 Variable Array of Ks maxi num val ues

NSI ZE Qutput 1*4 1 Si ze of RKPKS array

| ST_OP I nput I*4 Variable Array of state options

I X Qutput 1*4 Variable Order of optimzed paranmeters

XN Qutput R4 Variable Array of mninml val ues
corresponding to RKPKS

XV Qutput R4 Variable Array of maxi num val ues
correspondi ng to KPKS

RKPOLD Qutput R4 Variable Array of initial Kp val ues

ARRAY | nput R* 4 100 Wor k array
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SUBROUTI NE NMZE50 ( NBASI NS, W _B)

Function: Normalizes an array of val ues.

Arqunent List:

I nput/
Vari abl e Qut put Type Dinension Description
NASI NS I nput | *4 1 Number of sub-basins
W B Bot h R*4 Variable Precipitation or state weights

associ ated with the sub-basins
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SUBROUTI NE UPKP50 (| START, NBASI NS, NPR_PRDS, NDP_PER_PRD, D, | P_KP, RKPKS,
| PR_EX_DAYS)

Function: Updates the Kp tine series fromthe values stored in the
RKPKS array.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

| START I nput | *4 1 Starting day index

BASI NS I nput | *4 1 Number of sub-basins

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

NDP_PER _PRD | nput | *4 1 Nunmber of days per
precipitation period

D Bot h R* 4 VD Tine series data array

| P_KP | nput I*4 Variable Array of pointers to the KP
tine series in D array

RKPKS | nput R4 Variable Array of Kp and Ks val ues

| PR_EX_DAYS | nput | *4 1 Nunmber of extra days in | ast

precipitation
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SUBROUTI NE UPKS50 (ASSM D, NBASI NS, ROPTY, ROPI D, | ST_GCP, RKPKS,
NPR_PRDS, ARRAY)

Function: Updates the Ks values in the ASSIM parameter record.

Arqunent List:

I nput/

Vari abl e Qut put Type Dinension Description

ASSM D I nput R4 2 Assi m | at or uni que paraneter
identifier

BASI NS I nput | *4 1 Number of sub-basins

ROPTY | nput R4 Variable Array of rainfall/runoff
Oper ati on names

ROPI D | nput R4 Variable Array of rainfall/runoff
Operation identifier

| ST_OP I nput I*4 Variable Array of state options

RKPKS | nput R4 Variable Array of Kp and Ks val ues

NPR_PRDS | nput | *4 1 Nunmber of precipitation
peri ods

ARRAY Qutput R4 100 Wor k array
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